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mmnm^ ;i/ ® m la ;tj y - k izm^m ^^.m-r^ wnm^^i^m^ t^^-DMi^ 
mitmmmmnm >> x 5^ a ic ^ v ^ t , 

mumm ^c •& mm t > mnm\zm,m i&mmm c ^ -5 mm 

^ ^ tci2^$ tir ^ mm^ummizisi-f ^mij^mia'^m^ ^tlx\>^^:lt^ 

m^mft^m-'(Dnm=ei^=L~;]yiz^\,^x, mmmiii^mm!^mnmmizi3^^x^ 
Mmz^ux&:s> i&umm fs^ ^mMmz-mux&^ mumm ^mt^ um^m & 

-5 WMM^ fc T mmfi'^^a^ iL\^xmm\zmt-th^o\zm^-^t\,r:^nm 
wm^^ ^mhxn^). mm^umm\z mtimi^^mib ^nx^i^^zt^^^ 

-}i't^i/-)\y3tim\'fi^nxisi). mm ty - \tmmmi^mit<^mmmn(D 
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mm^lt. ^yity (La) , ^hD>'5^':7A (Sr) , :i/U't7A (Ga) . "7 
^^i/'t^A (Mg) , Ajnm (A7cl^ttnA';i/h (Co) :S:rJf-*y >!r;i/ (Ni) 

(?[)e)t>® ia^fcii2«) ^^mm^t-t^m^tm. tr^\t, izvrmmitm. 

^y^y (La) , >?.hn>^'t7A (Sr) , iSV^2^ (Ga) , 
A (Mg) , A^^ (A^mtt=i/-^-;V h (Co) ^t>*-^y^;i/ (Ni) (Z)e)t>(7) 

ia*fcii2a) ^^m^^ii^^mitm^mun-t^m^m^^mLxiB^). 

-^ff^l/^h. (Mg) A^ii;!jDf Si:^tlCA7t:^*^^^^-i-S (0 =E;i/=fe'^tf) 
fc IS^ ^ ti T V \ ^ «®ISSIS:9- ^ * w i: ^ #^ ^ t- ^ ® 

t>* ;^ * > i;^^ r 5: ^ ti^ ^^^b s:;^^!/ 3 - r ^-^^^ nir^ mitm ^ h-t^mm. 

. '^mi^^w^\zi5\^x^mm.mfi'^±^^-t^^mz.m'i-t^\z'Dt\.x^)\^itx^ 

>yhU^7A (Y) fi^mntfy\zMlM-t^ii^\z:^i}yV'OU (S c) *^4gMfi*jlcM 

h ^)r^^ti^^itV)\^n=Lr^<Dmitm^mn}Lhx\^^^z.}i^'i^n}:L'^^ 

i'^mum:^'^mMmi>Zi&UX:^^^UmmXit. -^zV^M. (Ce) , B^* (B 
Tt^lii^-vU "^7^ (Sm) JkXf:fy'\^V=-^2^ (Gd) (O e) *><^ 1 feli 2 S) 
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[0 0 0 1 ] 

:^^m\-i.mii^mim^ ^mmmtLf=. m^^mitmmmmmm car s o f c i: 

%V^e) .Solid Oxide Fuel Cell) i/^^T^AlCBB^So 
[0 0 0 2] 

SOFCi/:^^Msit. MU^mv$>^t:ii^. ^«^^7!)^i*v^ri:, M±m^<D 

nmmm ^m±t.r=. \t^mx* # s rM & t) ^ ^ a . jt.<mmmf^^tiT\>^ 

-Fii (»Milt;v^e)) ^, o©ff6:^ffi!liciet:t^tife 

^y- K (^<fc:^f(f^i:*)t^e)) 12^. ry-i^iiizmn^mm-t^mfm^^ 

^bxy^- Fl i:5:tJf?!jy- Kl 2 1 3, ^^m^^l 4 $:^T 

jg-e^si?m-Y^>^iitt^^-r-5=bcoT'fe*;, isia^^ (MAiisoo-i 1 

[0 0 0 3] 

SOFCi/>?.5^AT'li, ry'- Kl 1 (CM)lSf75)^#^«&$*l-g>i:^lC, ^l^-}^! 

2izmim m^it^^) :*y-Ki 2iZ'mi^^nr:i^^imm 

Kl imizmf^^o T/-K1 l{l!l(c^;fTbfe^^-r;f ^IMJfJfiiSfSb-CTK 
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[0 0 0 4] 

ilZ?>X^SOFCi/^^2^K^tl\,t. ^^nmi tbX. US#fF6 0 3 3 7 
9 4 (Multi-stage fuel cell system method and apparatus,!. J.George et.a 

[0 0 0 5] 

^r^'^mnmzm^x, H^^^fipa o 9 4 o 9 9# (4#li2 o o o - 2 e 8 a 
i^mmif^rMm^nx\>^^o :i<D%(DK^nit. mi^wiitmmmM.t.Lxiti&um 

SOFCXit^y^y:ffU- \^^mmn. ^«M?^SOFC^CfeV^T^i^>y hUT 
^^^ti^)l^-T (YSZ) ;!)WV^^4^TV^-5. ^ bT{S» S O F G ICfe VaT 
li, ry- Ki:bTl5^/^^y hUT^^'ft:i^';H3ziT (Fe/YSZ) 

^^Mv^TV^-5, *fc]Sm?^S OFCJcJ3V\Ttt, T - K L T - >^r;i//' 
>f »y h U r^^^fc:y;i/3— T (NI/YSZ) ©-b--:* ^y ^^MV^TV^So CKZ) 

WkX^ y hVr^^^ti/JV^-r (Fe/YSZ) (DiJ--^ h $:Mv^-5> i:, ^ 

^(Z)«fm7!)^@z:o:/^i:uT=fo2 o om^m^<Dm^^^m't^^<D(D. %^m^t 
(D-efes^lfH«$tlTv^s3 fjti5±mLrcnm2 ooo-bssss 2^<255#jc 

[0 0 0 6] 

[^^ b <j; e) -r s ^M] 

±fHbfcS O FC2/;^7^AT'lj:H^'2>^«?W(^l^±*'^SIiStlTVN5o 
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[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] 

mi^m^tmmmm^t. m^m'{tmf^mmM<D-:^mizm-f^ titer j-i^t. 
mi^mitmmnm^<Dm:^mizm-f^tir:L:^v- \^t^m-t^mm^)vii. 
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4t2 002 — 181681 

mm ^ mm mMmizi&mx&^ ^umm lasii^^mmt^m^jt^^o 

[0 0 10] 

i&ux:^^i&umm\z^iir^mm.t.t)m^jt^^^i>zn^-^tix\>^^. z.<Dr:Li^m 
mmmM(Di&ummz^i-f:s>m±immi>'^mi^ibnx\f^^. 

[0011] 

[0 0 12] 

mm^iLt>±if&t^. m^m^mmmmn<D±^^-i^ummizm^-ft'rii%M. 

i/ 7^ A (D ^ tc tt -s. ^SP^ <Z>^ U - * ^ ffliM ^ tl -5 „ 
[0013] 
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[0 0 14] 
[0 0 15] 

[0 0 16] 
[0 0 17] 
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t?^So rj-\^izm^^n^mniivxitm'(t:^m^is:^^m^x^. i^^y 

[0 0 18] 

« 5 0 0 - 7 0 0 X:?^^, 7 0 0-9 0 0 x:7f<^. iSMM^Sctt 

M;t«9 0 o~ 1 1 0 o°C5fc^i:l--5z:i::«)^T'^'5, 

[0 0 19] 

(2) M&tJf^^fb^J (^^^if(0^^^^tiS) ®ejt>(D^f.^^< i:%-^(3D 

So 

[0 0 2 0] 

(3) (La) . y^vny^^u (Sr) , 
(Ga) , (Mg) , (A^C^iiH/Wl/ h (Co) 

-BaJ'-^yfrn/ (Ni) (Dim^/t:{i2M) S:^il^:J3^i:-r-5^>^ >^c?)^'ff:#; 

i^M^fc^^T-rsfcotiT, '^)\j\tx'^^%v^ u (Mg) 7b«MMij§.^^^f- 



8 



ffii£# 2003-3048053 
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[0 0 2 1] 

mc. 'yy^y (La) , T.vny^f-^h. (Sr) . i^^y^u (Ga) . 
(Mg) , KjxM (A7t:^tt=iA;i/ h (Co) -Bt,n^v>T)\^ (N i 

M'e^'S. &-5V^^i, L ag gS r q^G aQ gMg^ g-X^X^a-Z^'®^^ 

1^2=0-0. 2 0) ^^^m^tm^umv^^c 

[0 0 2 2] 

:iz:T±SHbfcmfife^lc^3v%TA^^li:iA;v N (Co) ^tJfr.vy>!r;i/ (N i 

) ©e) t>® is*feii2S^'rsr ii*^T'^-5= _hlabfeffifiK^^cfev^Tx=o 
j:#-r -5 gmic^ff t- -5 ic o 4x T , mmm^^ iz-ssn^xcDU^ izm^p ^ 

[0 0 2 3] 
[0 0 2 4] 

(3DM^^ (MAliS=0~0. 4) S:=fe)omfb^S:$llfflT'^So ±fabfellfi&^ 

{Ci3VNTB5t^tt-9-TU (Sm) S.t>*;ff K U ^ -t^ A (Gd) (Oot>(Dimt 

fc«b, mMmizm.m<D^umi^ (^j;^«5 o o~7 o o°c) x^ii^Mt-'Stjcz)® 
, ^BJt^e«^^cli^^a<iDl^MM^ im^itQ o o-i i o ox:) X'itmmLfjt\^^mM^ 
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■ [0 0 2 5] 

, ^;i/j:bT'-r'v hu-^A (Y) is^mMmzmMir ^ nm^y^ijy ^J"^ ^ (sc) 

fill ic ^iii> -r S J; e» ic ig^ S ti T V ^ ^ ^ t" ^ r T' ^ S o 

[0 0 2 6] 

^Z.X. ^'&itV)Vn=Lr}ihX. Z Tq gS Cq 2-xYxOl.91-Z<^^^^ ^ 
Mx.liZ = 0~0. 0 1) ^^-Dmitm^^mX^^. rZlT'X=0~0. 2(D|g 

Hi^T'ptr^T'^-So m^i'^Wi^m.is^±^-t^^^mzmi-t^\z'Di(xx. x=o~ 

iioo'c) x\t. ^ -J v')r^^it''J)\^n=Lr^mmii\^x\i^^i^m^i^m-t 
^ztij^x^^o mummxn^^^yty^mmm^^ti^r^i^x^^o z.(Dm^ 
. m^mi^xitm^m^xitfj^<m-m^ii-t^zti3'^x^^o i^umi^xitm 
mm^i)^^ummizitmvxi^^\>^rc^. ^m(D^mz^^mm^t^:^^f^^x 
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^CD#^, -mmzit. Z = 0~0. 0 1, X=0'-0. IST'feSc 
[0 0 2 7] 

(7) mi^mitmmnm^tLXit. ^mumt)'^^Mmiz^ur^^^^mK^ 

T'tt, izU'i^A (Ce) , Byzm (BTt^lilfWi? A ( S m) ;at?:«/KU-t7 
A (Gd) (D^%(Dim^t:iit2m) ^^H^^ il "tS U T^^-ffc^^T'^ U , 

T^3y> i^mumfi^^Mmic-mucD-Mumm (9oox:jei±) x-ii^f^yhur^ 

[0 0 2 8] 

ig-r s r h ic ck U s & MM T' ^ s c 

[0 0 2 9] 

i^^Mmhxmm-r^isn^umx^^o z-oym^. ^^•m^^mmwoymmz 
c T $ ti , mwmimmm.m^<Dmmz]:^ c t lafig s: ^-ft $ s r t 

(hv- V h ■kw^vm\^xumk\^mi^^m'Kt.-t^ii%^^^'^ 

[0 0 3 0] 

[^Ji^aj] 

( 1 - 1 ) mi m.mm< 
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[0 0 3 1 ] 

1 10 ox:) ^^mm^nx\^^^o mi^mitmmmmnici^^Mumii^i&utis^^ 
iSMJDcT 1 (M^ii 5 0 0-7 0 o-cp^?!!) A^?^^snTv>So m^mtmm 

0'-'9 0 Q'C^m) il^-S. 
[0 0 3 2] 

mM^SH o L T =fe . H^m-ffctf J^««?Mc^ #ais ic J3 It S >r :r > & 

T' S ^iSM^Sc {c ^ ^ . =I=B^65 IcigMT' ^ § ^SSM^ic ic J3 11- S ^ 

-5 <k e) icig^ $ tiT v^ S o 
[0 0 3 3] 

-lgMT'=b>f :r>'fe^tt;5)^^^?^'^ny;^.:;!j>f Vm.O^=^y iiy^Wiitm (L a G a 

^U^i^i: iM^umMT 2X\,%. 'yy^y (La) . •:KYny^^u (Sr 

) , (Ga) , x'y:^i/'i7A (Mg) , A5ti^$:^M^^i:-r^^>^ 

<gmfIJ^T i;S:tJf4'MMJUcT2-eii, L a q gS r q a q S o.2-X^X°3-Z 
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-em^ti^m^^ (M;^iiz = 0'-o. 2) ^^^^y ity^Wtitm^^Uti^ 
So ±fBL^;m^^lcfev>TA5t:^tt=i/\';i/h (Co) S.t>'- >5r;i/ (Ni) © 
[0 0 3 4] 

0 O^TRTicJD^SiaflliT lT'&oT=fe]SVN>f:r>'fe^'f4;^)'5#e>4X'2><J:e)tC, X= 

0. 0 8~o. 0 4<3D«gffllc^vNT, f^i&MmT&^i^'tsSP^lc^^fi-Sicoti 
T, xcJD-ia&o. o8*^^o. 0 4^c[^^-tT#f>^^c^^^^?$-^i:T«^!4M^i:L/Tv^ 

-So 

[0 0 3 5] 

<75i^{CotlT, ±SHbfcffi^^{C^VAT, X=0. 0 4-^X=0 il^-S^T'X© 
Gao.8MSo.2°3-z'^*^^*^'^^^^ (^Jx.«Z = 0~0. 2) ^^-DWiimt. 
[0 0 3 6] 

lllffi^?^ffiiCj:ntS, #-(D©#:^^l:^?^«^SlC#^WMiDcT3 (9 0 
0—1 10 ox:) T'li> ±iaL7^:M^^^C^V^TX=0 h$tlTV^So fiPt). L 
^0 a'^ 0.2° ^0.8^^0. 203-Z®^^^ (^J^^*^ = °~°- 2^ ilStVTJSU 

(Dtcubw&mmT sxitmmmxitfj^<^ x^ohl. A^^mx^^^^^^^vh 

S.^>*:^^y>5^;^*^^^^$^lTV^^V^L gS ro.2<^ ^ 0.8^^0. 2°3-Z®*^"^'^^ 

^ (M;tliz = o~o. 2) i:bfeo 
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[0 0 3 7] 

( 1 - 2 ) ^1 m^mmizm^ r >^ - k 

m^A^ie^f s^T'=fo$>'g>o z.<Dmw^^MLxr J -y^iti&um 

[0 0 3 8] 

t^eoTig?aMJ^T 1 ^cJ3v^T:R^65^c^i, ry-Fii, N i -C e^.^B^O^ g_ 

eCDjjilfig^ (M;tliS =0-0. 40) T'^$tlS-9'-:>l >y hT'?^fi&StlTV^-5 
o z:(DMfi&^^CfeV^TB7C^^i•9■vU^7A (Sm) (Gd) .-f^yh 

Ut^A (Y) , (La) (7)0 t>(D 1^*^1*2 aJ^^±T'& So rZlT'± 

iHjffi^K^tcfevNTx=o. 3-0. 2(>D|gH^c^v^T, mi^m^itmmnm'Ro^i^ 

) *^e3^>!^^c^^^?$^^T0. 2 m^iti 0 ox:H7S:) icja^its^h^^T-^s 

a 

[0 0 3 9] 

ry- Kl±tf^aMJ|icT2{ceVNT, ±fHL/fem^lCj3VNTX=0. 2il$tl 
. N i -Ceo.8Bo.2°1.9-^'^^^^ (M;t«6=0~0. 4 0)T'^$*lS 
■9--^^yh^, N i -YSZ^i?i-y--^^y hi:<OM^^5m-T'?^^34xTV%So tf^tS 

fl^T 2tCfei:fS«^=-e^'ffi^#i^tfet)(DT'fe'5o ±fBM^^^C^V^■rB^^ 
li«fffHLfcj:e)lC-!?-vU'i7i=s (Sm) ,?!/KU':7A (Gd) ,-(vhV^M. (Y) 

, (La) 0o^(Dim^r^it2m&.±t.-t^. rrr-Ni-YSZ^ 

y-K<Dl^l^aMl|5cT2^cfev^T^*, 'f'^i&?am;b':±#-t-ssmfc^s{cotiT, n 
i - Y s z^-ti-->i h(Dmmm^^mM^-^x\f^^mmm^iihx^^^o urn 
-sjie ic *f M-t s *t) T' -5 o 
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[0 0 4 0] 

[0 0 4 1 ] 

(1-3) ^imm^m\z^^^v-\^ 

^f-5;!jy-F«^ -flSMMJ^T 1 {CfeVNT, v^i^^^^-ffc^^^ #lc. B^ gS 
Fq 4Mn03_8<3DMf«^ (M^lJ 6 = 0-0. 2 5) T*^$ tl^^^C^felT'J^^S 

liC o rcDiffi^^lci3VNTB5tmii-y-vU 'i'A (Sm) ,:^/KU 

i^rA (Gd) ,>f^yhU'^A (Y) , ^y^y (La) ® e) -^(Z) 1 feli 2 « 
Ji^^-efe-So MoT, LaQgSr ( o r C a ) q n Og, S (6=0-0. 2 

5) ^m^x^^o 

[0 0 4 2] 

(Dp^mt^n.mm<D^mt(D-mmi^xm^^n^o f^Miibxii, (ce^.^ 

2^ o.8^o.2°i.9i-^ (M;tli6 = o~o. 4 1) xm-^ti^-^')r-t^)V 

z2=.r^(Dmitmxj^^^n. f^mm.mfi'^'mut.rcs^^mmzrji^iz^tix. x® 

-litSrO^^^o. 5 t.xmta^-^x 0 . 5 iCj£^i'ts:ii:*'5T'#s= r(Z)f^M^{c 
J3VNTB7C^li«&fabfcJ:e)lC-9-vU '^A ( S m) (Gd) ,^^yh 

U-^^A (Y) , ^y-^ty (La) CDe)*>(Z) ia^feii2aji^_hTfe'2)o ^^M® 
^Mi:LT«, Bq gS Tq 4Mn03_6 (OMfi^^ (-^fi^lC 8 = 0 — 0 . 2 5) 
•^a^tlS^'ffci^T'?^^$*l'5= ^<Dm.^^lZie\^XB7bm\,t'*ir^V (Sm 
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) .^KV'i'A (Gd) ,>r^yhU'!7A (Y) (La) (D'^'hOimt. 

[0 0 4 3] 

5tj y - K Itm^mm T 3 C ^ v n t =fo , 0#:^'ft:i^?^««?®M f^M i: ^^fillo 
Ce^.^Zr^) 0.8^0. 2°1. 91-^ 6 = 0 - 0 . 4 1 ) T'^S tlS i2 U T 

XCD-fit&O. 5~1. O^T'JtiD^itT 1. 0 JCja^'l-t-S r il:«)^T'^'5o 
fig^{Cj3V\TB^miiBfftaL7tcJ:e){C-9-^y ^^7^ (Sm) (Gd) , 

^T'yhU'i^A (Y) , (La) 1 7^1* 2 aJ2A_h-efe'5>o 

[0 0 4 4] 

^%m<D^Mt.VXit. Bq qS r Q j^MnO^_8(Dm^^ (-Sgfi^rlC 8 = 0 - 

0. 2 5) xm^n^m'it'^xm^^n^o ^(Dm^^i:^i5\f^xBfcmit'*)-7V 

(Sm) ,;5fKU'^7A (Gd) .-Y^yhV^^A (Y) , (La) (Do 

*)<D lS*fcli2afiil±'T?^$o r<Z)M^^^C^^r^T S r (D'ptA<)L^—%\%C 

[0 0 4 5] 

( 1 - 4 ) ^1 ,^flfi^?^ffitC'^^ -r > ^ - =r :^ n ^ 

>r h (L a C r O3) ^©^-fb^lTb^M V^ ^tl, :R#:6!;JCliL aQ gS r (o r C a 
) Q 2^ r 03_2(Z)|W^ (Mx.liZ = 0~0. 1) T'^S tl-g>iE<b^*^ffl V\ b tl 

[0 0 4 6] 
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^^-rr^^r^JODe) t.«MfIi|!eT 3. tCoVNTJi, M^^m^. B^ffi$:#J^ 
^mUiH^xm^^tlX\>^^c ;R^e&tCli, Lag gSr (orCa) q ^ ^ 

3_2C5MfiK^ (M^«z=0'-o. 1) vm-^n^m^t^^&unLxm^^nx 

[0 0 4 7] 
(1-5) ||lffi^J^»<^)^m 

^^"^m^n^. mc. mi^m^tmmmmK(D-MummTsiz:j3^^x%. f^umm 
T2, {SMfiJiicT 1 (c^v%T=fo, ^^fjtn:hmmif^n^n^o 

[0 0 4 8] 

•So g|-a-r-5i:> ry-Fli, #«IM-g:ft'5*S*f6^lc]^?aT'fe^WMMii!cT3lc^3 
^StlTVN^o 3(Dfe4?)lSMMl|lcT 3 lC^V>T=b, ^Un^TZ, MMJ^T 1 
[0 0 4 9] 
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[0 0 5 0] 

> ^ - n ^ ^ li, f^i&M;K ij'^mMmiz-muv & s ismmj^ t 3 ic i-t s 

Z.(^fe«bi«??afIl|icT 3 {CjSVNTt), ffMf«T2, {SMfli^T 1 {C^V%T=fo 

, ^ <Di^mm.m izmctcm^^ m^mmm t. mm^t^ti^m ti s o 

[0 0 5 1] 

( 2 - 1 ) m2 mmmmizm^mi^m^tmmmmn 

°i.9i-z^*^^^ (Mx.iiz = 0'-o. 0 1) ^^-Dm^tmt-t^^ zzxx=o 
-0. 2<7)^Hrt-e«r^T'^'g)= i^tc, #l&^a;g7b^<BMfIii!cT 1 ^^e>c^JM^T 
2 S:MT]«MMl|!cT 3 IC^^ff f S (CO tlT, _hfH L fcM^efe^iCfe V^T X= 0 ~ 0 

e>ti'2>7^«?)-efe-5o rcD^-^, ]S?afl^T 3 -e^i±taLfcj|i^^^c^v^Tx=o 
1 1 %(^>|gHT'#^u#s<z)T% frffa^^fb^::^';i'=i^r®Mii, zr it^^pL 

m< LT*;prigT% tfr^CDZ Tq gS Co.2-xYxOl.91-Z*'^2; ro gyS CQ.ia- 

Z = 0~0. 01, X=0~0. 13X&^o 
[0 0 5 2] 
(2-2) ^2m^?^filJC#-5ry-- K 
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[0 0 5 3] 

<*:6^lCtt, T/-Kli> N i -C e j.^B^O^ g5_6 (M;iliS=0~0 
. 4 5) •t?^$4lSi^-^^y hT'?^fi^$tlTVNSo ±IBLfcM^^lCfeVNTB^ 
^tii^-v; -i/A (Sm) ,;^fFU'^?i^ (Gd) ,-f>yhU'^7A (Y) , ( 
L a) ia*;^ii2aj2^Jii?^'g>„ ::rT'X=0. 3~0. 2^C^V^T 

0. 3 A>Pj^>5rlcM^^SitT 0. 2 lCj£t5l-t-5 r i: *^"e^-5o 
[0 0 5 4] 

r y - FtitfMfl^T 2 tCfeV^T, N i -C eg qBq ^J^fi^^ 
;t«3=0~0. 4 0) T'^^tl-S-b--^ ^y h il, N i - Y S Z^i?--^ *y h i: 

bfe=fo<55T'feS. JifBLfeM^K^lCfeVNTB^ti^ttt&IHbfe j:e)lC-9-vU "i^A ( 
Sm) (Gd) .^r^yhy^^A (Y) , (La) ©e)*)®l 

a^fctt2aJeA±i:t*'5o i - Y s Z^i^--^ ^y Mi, — »y >!r;i'^Bi: Y 

5 Z^gi:j()^?g^tbfe-9--^ ^y hX'&So rr-^ry - K^tfMMJllcT 2 ^cfev^T 
li, 'f^i6?aM*^±#-r'5aU^tC^SlCotlT, Ni-YSZ^-y--;l^y 

6 S o 

[0 0 5 5] 

«y LTc^-f ^y h U r^^'fl:i^';i/=t- r iii^^M-^-b^-l^--;^ ^y hl??^fife$ 

® <B^14 L =fo T' S o 
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[0 0 5 6] 

( 2 - 3 ) m2 mmmmizm^:^^ - k 

#-r§;?7y-K«> ®MMlg?T 1 lCfeV%T, Bq gS Tq 4Mn03_6<Z),^fiK^ ( 
M;t«6=0~0. 2 5) T'aStlS^^l:^T'?|^^StlTV^§o {SMfUlgT UC 

a.t.nmT^^^o r(^)M^(Cfe^.^TB^^^i-y-TU'^7A (Sm) 
,:i/FU^7A (Gd) .^r^yhU'i/A (Y) . (La) ©•^t>COlStfe 

tt2^J[J^_hT'^5. 
[0 0 5 7] 

j_^Zr^) o.8^0.2°1.91-^ (^^1*3=0-0. 4 1) Xm-^t\>^^') T - V 

mhtz.^Z)lZV^V^2^ (Sm) (Gd) hV^J^ (Y) , ^ 

(La) (Dt>t>(Dimtr:iit2m&.±X'$>^. ^^M<Z>^M^ L/Tti, B 
0 gS Tq 5Mn03_6 ©M^jS: (— fi365lC 8 = 0 - 0 . 2 5) tf^S tlS^-ffcife 
xmm^ns>o Zl(Z)|E^^tCfev^TB5c^^i-^^vU "t^i^ ( S m) ,:jtfKU':7A ( 
Gd) .-f^yhy^/A (Y) , ^y^y (La) (7) e) "^(Z) 1 2 SJ^^±T' 

[0 0 5 8] 

^mt<DiLmm'Mxm^^tix\^^^o mi^mammmnm(Dmmiivxi,t. ( 

C e ^_j^Z r,^) Q qBq gOi.gi-S (M;i{f6=0~0. 4 1 ) T'^S -fe U T 
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X(Dm^O. 5-1. 0 *T'ii*n$i±-5>^i:*^T'^So r®Mfife^^C^V^TB7C 

mimmi^r^^oiz^'^v^j^ (sm) ,ij'\^v^2^ (od) ,-f>vhU'^7A (y 

) . ^y^y (La) <Oot>(D I m^t:^it 2 m&.±V&^o ^%m<D^MtLX 
it. Bq gS Tq 4Mn03_S(Z)^^^ (-|g^f*^^C8=0~0. 25)T'^$nS 

m^tmx^m^^n^o ^(Dmm^izi5\>yxB7tmit-^'^v^M. (sm) ,:i/Ky 

^7^ (Gd) ,^vhV^J^ (Y) , (La) (Do ^<D im^t^-itZU 

[0 0 5 9] 

(2-4) ||2/|W?^ffiJC'0^S-r>^-=i:^^^ 

m2m^mmizWi^-(y^-n^^^it. w>imm^m\z.^^-(y^-n-^^ 

i: f <S r i: *^T* ^ So 

[0 0 6 0] 

(^ 1 mmm) 

li, mi, mzizB-r^oiz^ mm^^^j^i^ns^). -(^ty^m^^m^^nm^ 
^ikrjt'rmi^mitmmnmn 1 0 mi^m^tm^mmn 1 0 (Di^^isno^-is 

y- K 1 2 ^i^%o„ 

[0 0 6 1] 

0 1 ,111 2 (C j3V^T, 1 0 (D$ft:S:&fBlC^*:^fIl^*^lSMM 

mrs (M^ii9 0 0- 1 1 0 o-c) tfjt^o m^mitm^nmm 0 (Dm^is 
mmmn 1 0 ic^vath^mmjict 3 i:{£M«T 1 iKDm^^ummT 2 (m^ 

7 0 o~9 0 ox:^m) ilJ&So 
[0 0 6 2] 
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2 2 ^lfi-LX\HSii^2 0 ^UWt^i^mi^2 3 1 (DTJ- F 1 1 IC 

:ijy-Kl 2lCgJ>fbMi:L/TO;«fX^©S^$r^$&-rs^^«^$&5tS&2 6 i:, 

^3 At. #SM-fe;i/ 1 irm) ^m^mizm<^Mnm(Dm2-(y3i(-zi 
^^^3^h. mi4y^-zi:^^^34 izmti^^ trnzMizmni^tit^mm 
m^3 7 ^2>(y^-n^^^3 b\zmfs^:bt.mzM\zmm'^nrz.wm^ 

^38i:&%;Oo 

[0 0 6 3] 

[0 0 6 4] 

T y - K 1 1 tc*f®f 1 mM^s^m^ 2 4 1 ii, mi mfmi^m^ 2 4 i {c 
;n<?)WjigPT'^-5;j7y- Ki 2\znm^^mi^%^.mm.^2 e 1 ^, 

^««&jig&2 6 1 lC||A^-5||2^^#^^ag&2 6 2 t^^^, 
[0 0 6 5] 

SA-^g 0 o"cje<±®]S?si:^^^<T=fem<> gi2tc^i-j;e)ic@^ifcafti^0S 
fi?fti 0(?):S3:j^[ei(Z)tfj^fi^*^iS?gfI^T3 m^it2 0 0-11 ox:) t.f£ 

mii^^mit^mmmn 1 0(Z);^$:^foi©3§im;^^<£M^T 1 5 0 0 
-7 0 0'cmm) t^jtv. ^<Dtpmmmii^<=PummT 2 (m^iti 0 o-^q 0 0 
x:^m) iiJ&^o z.(D^oiz-mmii^T 3(Dmzi&i&umT I. ^iummT2fi^ 



2 2 



ffiliE4f 2003-3048053 



#2 002 — 181681 

2 3lC^VNfe*?). iSM^JgcT 3 ilStl-So 
[0 0 6 6] 

[0 0 6 7] 

o(D^mum(Dum^mizjz^\^x. ^^vmm^tmmmmmi o<d^^:^\^ ( 
m^tm^nmmi o«, f^g&?aM*^+s*re?iicr^MT'fesi^Mfiii!cT3icj3itsM 

[0 0 6 8] 

xmmmzmi^mi\:<^mmmM i o(Z)^s$: 9 0 ox:&.±<D^ummizmw^-t 
t^Bi<. ^mm<DiL^±f)^<')mm(Dmm^t^m^^tij^x^. ^m-kmm^< 
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-&-ri:=b^v^fes?), m^mitmmmmvii ooii^mmmumi^T 1 (m^«5 
oo-7oo°c7^^) X'm^> t/y^v^i^(Dm^m^^^f^M^(Dmv-^m^ 

[0 0 6 9] 

5 0 0~7 0 0°C5|^^) HfJ^^o Zl(Dfc«?)»m*&iiS&2 4(DAP. ^^mf^M 
iiS&2 60AP. S^3g^=-3 8,3 7 iiVNofc«®3g^-S:mymi-^ymLgP, « 

[0 0 7 0] 

miz^ux^^-mummTSiziBi^sm^t.. mMmzi&mx^^i&mmT i 

JC J3 it -5 J^Mfi^ ^ •§ J: {C^^ $ *IT V ^ -5 „ r ® T^c «) @^^>fl:i^?^«filM 1 
0(D]S^a«T3^Cj3V^T%, 4'?aM^T2, ^SMfWT 1 {C33 VnT 

[0 0 7 1 ] 

Lfcl|iM^?^ffi*:'^lill2m^?^M<?)VNfti*^lc«-:5vNT, ry-Kll, 

T^y-Kll, ;!jy-Fl 2<Z)«^^#'[4*'!^«'t-?t^^^^o 
[0 0 7 2] 
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[0 0 7 3] 

mtLX^AjVh (Co) H^iE^fc:ifel?^««?K 1 0 li, «^6«|tC«La 

0 8^ Tq 2° ao 8MS0.2-X^ °X°3'^^^^^^^^^*'^^^^^^®^'^^ 

%^iLfco ^bT-fSMM^iJcT l*^e>cf^^aM^^T2^c*^^tTX(D^it&o. o8*^e> 

0 *T'^^lcM^i>$-&fcM«Sgi: L'^-o oiii^#2 0m 

ici3tt<5MM^^ii, R1^<D®f*:^^b«fe?^S«?Mi o©M^T'5 0 ox:, @<!ti^ 

jtmmnmm 0 (DM^:^\^<D^^mm (^^2 o omm(Z)giJ^) a^8oox:, 

TVN^o Z:Z1T% S^js^-fbWWfilKl 0(DJi:$$:0. Zmmii-t^o 
[0 0 7 4] 

04lC^-rJ:e)lC, @<*:^^[:i^?^S«?Ml 0<©8 0 0TC(7)Ml|!cT'li, 
liO. 4W/cni2T'^U, («^^^^) «0. 1 W/cm^T'&ofeo 

H^^^-fbi^^^^iS?® 1 O0D7 0 0°C(DM^T'ti, «:d^Slio. 4W/cm^-e 
S>U, (S^-fe^da-) tiO. 1 4W/cni^T'&ofeo S^^^-ftSW^iiS 

jgl 0C5 6 0 O^CDM^T'li, «:dfa5Stt0. aW/cm^T'&U, (« 
^^m^) ItO. 1 4W/cm2T'feofc. 1 0 0 5 0 0 'C 

CDfli^'eii, MtJ^&itO. 2 W/ c m^-r-fe 'J, («^=-e^53^) li 0 . 

1 0C!)5 0 OiCSM(Z)<£?afIi^T'^oT%0. 2 W/ c ni2®K^?^«:^SgS*^ 
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mmmmM i o(di >^$>rc y . mmmt 4 0 wt-^ y , mi^^^m^tmrnmrnM 1 0 

^ 1 6:2|s:M^t--5 3i:-e6 4 0 W®^|^*;?)^$>So 
[0 0 7 5] 

m^^^'=>mmmt.\^r=.o mm^it'^mmmno^'i^-^ xi>tmi&mmic[H^2 om 

mTJlSS 5 0 0 mmi: bfco 0 5 iC^t* J: e) IC @#clE>fb«ifJ^««?W 1 0 O 8 0 
OX:CQMi^T'», «:d^M«0. 4 W/ c m^r-fe »J, ^5^* (m^^m^) It 

0. 1 w/c m^T'feofeo ma^m^mmnmm o(D7 0 orzcom^xit. « 

;^^;K«0. 2 5W/C m^-e^U, m^^m^) ItO. IW/cm^-r 

feofco 1 0(Z)6 0 o°ca)MJ^-eii, «;tf^^lio. i 2W 

mmnmm o(D5 0 ox:<Dmmr'it. m:fjmmito. o sw/cm^T-^u, 

l§^» itO. 0 4W/cm2T'feo^ = 

CO 0 7 6] 

i!^mit!^mnmM(D i^$>r=.i). ^mu^ijita zwx^^^). miJi^m^t^^mnrnw 

5:1 6;2j5:MI9:Lfe«M^i;>'rL-;L'-eii 1 3 1 2 WcD|§«m;^3&^#ejti^= j&^Mf 

j^^<Dmi^mitmmmmno)i^^r:L*}. i6i^*»2 ewr-^y, mi^mitmm 
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[0 0 7 7] 

(2) mzmmm 

:^^m0f^2mmmic'D\,^xmG-m8^0m\^xmmt^o me (a) (b 

^nmv^^^ji-tmm^jii Bit. mm4:ty'^m^^m-t^mn0^mmv^^ 
fj^irmi^mitm^mmm i o b i:, mi^m^tmmmmw i ob <D-:ffm o^mm 

oB(Di^:^m m(of^mm) izmvfhtit:im'^<D^mm^^^jft:^v-]^i 2b 

-1100 °c) iif£^o mi^m^tm^nm^i oB<D^mf)'^i&umi^T 1 
«5 0 o~7 0 or;5fc?i) i:^So mi^mitmmmmM i o b izi5\f^xmumm 

-So 

[0 0 7 8] 

m 2 mmmizWi^ wa^m^mmmm^ i o b m mmmiZ'^^ mi^m^M 
mmm^ i o iif c j: mi^m^tmmmmM i o b <Di^mum(Dmm^miz 
mcx. 'D^vmmzjz^izxmm^mthx^'^^. fi[Jt>, mi^mitmmnmmi 

0 Btt, JifBL;tmi/W?^^*Jtli^2M^?^®(DVN-rtl7!)^tcSo'VxT?^^$ 

iz^ux&^^mmmT i izm'f^mmt.fsimfjt^^^izm^^nx\>^^o mi^ 
m^ftmmnm^i oB(Di^mumizm\^t^m^u^y'^m'\i^m^t:^isbx&^o 

[0 0 7 9] 

t^oT, 06 (B) IC^f j:e)lC, l|lM^?^^T'?^^Stl7^@#:^'fl:i^?^« 

^S?® 1 0 B{COV>Ttt, L aQ gS r q a q gM g q g-x^x^S-Z®^^^^ 
oM^^SM^i-t-§>^i:;6'^T^-5o *7"cEI7 (B) K^-t^oiz, m2m^m 

mxm^^tir:imi^m^tmmmmM.i objcovnt^, ^ tq gS cq g-x^xOi 

[0 0 8 0] 
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i^mitmmnmMi o b, r y - k 1 1 B^t>*;!jy- k i 2 b ^m-t^mm±)]y 

1 Bii, «^-fe;i/i B S:fiJjtf«fce)fc|s:ite>tifeEg^^*^®iz/^i^-^ 1 5 Bi:, 

izAi/-^ 1 5 B i: H#:^>fbti?^m»?^ 1 0 B iKDmizmn^nmo 1 e 0 

:3i/--;bgI5 1 6B t^^-t^o 
[0 0 8 1] 

rcQTy - Ki 1 Bli, m I mmmizm^r J - \^ 1 1 tRicj;e){c, ±gBL 
fcn 1 mmmm ^ ^ 2 m^mmco v ^ i*ti ics-^ v > r j^^g $ ti t »j , gf 

VN^o tfejljy- Kl 2 Bli, ||imfeMiC'^§;^y- Kl 2 ^llICJ:o{C, Ji 

mi^mitmmnmm oB<Dj^mum<Dum^miz}:t^^xitjv- fm^st^^c^ 

[0 0 8 2] 

-feAl/-^ 1 5 Bli^«MJ|S|- (N i -C r^J^5^> l/>?.l!i|^) T'J^fi^^ 
[0 0 8 3] 

•feAl/-^ 1 5B(D^mKit, lB(Dry-Kl 1 BlCMiPf (j^-fCTK 

m^i^T.) ^^^^t^mm^wM.m2ABtim^'^nx\i^^, -feAiz-^nsB 

(3D^(^>^ffilCli, mm-fe;i/l B<^:;5jy- K 1 2 BlC^>ffc^flil bT(Z)^^ (^^-^ 
[0 0 8 4] 

1 5B. mi^m^tmj^nmw I ob, e/-;bgi$i e B^psauicii, 

iSSif4^*&jiS& 2 4 BlCi!8S$45tf;^§:#^i^-t-5MMiil^2 4 5 B-fymm-^nX^^^^o 

1 5 B, H^l^'fb^J^^^S^ 1 0 B, ^>-;i/g|S 1 6 B®fi&(Z)PSBP 
iCli, -fe/N'l/-^ 1 5 B (75^^«*&jli^ 2 6 B{C^^$:«*&-r'g>^^il]^2 6 5 
B*^?^fi^StlTV^S. 
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[0 0 8 5] 

OB, t/-JVmi QB(Dm3lzm^^tlX^^^c -feAl^-^ l SBCD^^^^&jI 

Ab-^ 1 5b, mi^mtmmnmMi ob, i/-;ugi$i e B(DPMic?^^$ti 

[0 0 8 6] 

«l&iiJ^2 6 BtC#fc$&$4x-5o Z.niZJ:'')mnf)^ft>tl^o -fe/N" ^ 1 5 B ® 

«83|s^«l&il{^ 2 4 BA^e>«:m$tifel§«^(^>i^M3|-7;i/xtt, 

3 1 B ^rMTttm^tV-So "^AU-^ 1 5 BCD^^#^*&ji8&2 6 B*>e>ta:msn 

[0 0 8 7] 

mnmzi3\^xmi^m^tmmmmMi o BiziB\>^x^mmit^mizj5:\>^r^isb. 

[0 0 8 8] 

0 8 tc^-r j:e)tc, 1 6 B li, mi^m^it'^BnM 

Kl 0 BCO^i^-efeSiSMflJ^T 1 $:i/-;i/LT^y, TO^^^^^S'^^M 
>y h^, ^M^<7)vx-fti;^)^-e?^^T'^§= r CDi e> {c>>-;i/S 1 6 B tt, 

itmmnmMi oB<Do-bMumi^Tsxitfjt<. ^ummr i $:^>-;l/LTv^ 

Sfeib, i/-;i/^i 6 BiCj@5l&J(7)W^'ffi7b^MM3ti-&ri:*'5taj®$4X'5o tfctc, 
i/-;i/SPl 6 B®i^^MbR5lh$:iay#Tt/-;i/api 6 B<0:S##'ftS:llI*;^#S 
J^tC, i/-;i/aiS 1 6 B(7)^g^#?<DSaM(0|j£;^S:S'J#'5>o ZKZ) J: e) IC*||J6 
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[0 0 8 9] 

:^mmmiz ^mt. sfria u ^ j: e) ic mi^m^ti^j^mmn i o b (Df&mmiti&u 
mmT 1 (M;t«5 0 0-7 0 oTCTi^ii) x-mtio ^<Dr:L&>mn^mM^2 

7£:#spa©mMS:> mi^mitmmmmn i o coi^mfi^T s RwummT 2 j: 

[0 0 9 0] 

(3) msmmm 

1 0 c mi^m^t^mnmn 1 0 c<7)-:&M(cigit ^ti^iif?^ 
^^tjftm^:^\^KmWf^nr^r ^ - k 1 1 cai, mi^m^t^mmmw. i o®ft& 

[0 0 9 1 ] 

T 3 (m^lt9 0 0~ 1 1 0 0°C) T'fe-So MUt^^Ji^mM^S 1 0 C^CJ£V^^ 

fligcT 1 (M;i«5 0 0 — 7 0 otct^?®) "e^s. @^^ffc%?^m«?H 1 0 C IC 

fev^T:S$:/^(^<3D^MMi^T3 i:<g?aMJ^T 1 t(Dm^^ummT 2 im^iti 

0 O'-g 0 o°C7{^?i) tfj^^o 

[-0 0 9 2] 
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[0 0 9 3] 

mitmm-nmm oc, r^' - ki i cs:tj^*y- fi 2c^m't^nm'\i)\yi 
en. ccDTy- Ki icizmm (mtT^m^^'^) ^m^^^mn 

'it 3 Act. :3!7V - Kl 2 CJC?&oTl^$:&[6llCMfS$ti:fef|2 >r ^^Jf- 
ii:^^^^ 3 5 Ci:$:=foOo 
[0 0 9 4] 

®9}C^-rJ:e>lC, ±fHbfci^)^«*&jiSS&2 4Cli, A-;«J A04/^<O«M-fe;i/ 
lC®ry-Kl lClC*f®-tS^lj§^J|8f^J^jlS2 4 ICil, ^ 1 «8)|Sf«^&it 
g&2 4 lCizmi)^^m2mnm^m^2 4:ZCil. m2«S)|SF^«&ii!i«&2 4 2 CIC 

isi*'!-2>^3»:f'^^Mii&2 4 3 Ci:, m2mfm^mm2 4 3 Cizmtf^^m4m 

m^^M^2 4: 4 Ci:$r%Oo 
[0 0 9 5] 

09lC5^-rcl:e)lC, ^^«*&j1S&2 6Ctt> /\^:*AJ|^Jt^<D«?fi-fe;i/l C<D;«J 
y - F 1 2 C tc^Bf-SH 1 2 6lCt, HI ^^^I&jIS^ 2 6 1 

ClC|^7t)^SH2^^'g^*&il]i^2 6 2 Ct. m2^^^.mm^2 6 2C^C^*^^H 

3^^«*&Ms&2 6 3 Ci:, m3^M.mf^m^2 Qscizm'^^m^^m.^^m. 
cx'mm-^nr:im:fiy^^MizM^mt&m^:^m.ms sct^^^o 

[0 0 9 6] 

ic, iiiiS5SJ|sf:t7?!/>5.ai^3 1 1 ci:> mim^:^yisy^M^3 1 icizmt)^^ 

m2mmyi-y^7sm^3 1 2Ci:, l|2*!!S3|SF;r7?SfXji]i^3 1 2Cic^*^€>m3 
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yty:^yt.mms 2 1 Clzmt)'^^^2^^:tyitSy.m^3 2 2 Cil, Il2^^:t7 
i^y(.m^3 2 2 Clc5l*^Sl|3^^;r:7:j!^X3lg&3 2 3 Cil, l|3^^:t7?!/;?> 
311^3 2 3 C{ClSI;^'^^||4^^:^:7;5f::^jil^3 2 4 Cil&^jOo 
[0 0 9 7] 

*IIMM{CfeV>Ttt, l8«^fC«. M'fb^l^^(^i^)|8f;i/X3&^«S$4«|&iim2 4 

ftiTKll^coMM^f/^^A'^mm-fe;!/ 1 Cco^i»:|-#t|^aj^2 4 1 Ciz^.^-^H^H 

mz, ^^timm-tjii c (Dm i^%^^M^2 6 iciz^m-^n. «M-fe;n 

PPiiLT^fo 7 ^x®?fgti$:?iSi^®^PP^b Tat-To #:^^<D?t 

[0 0 9 8] 

mnxmm^s ociz\±m-^n^o t.r=.mm^<D^^:tyits:^it, ^%:^y:»y. 
iti2&3 2c^mxmM(D^^<o^':>\zmnxmmn3 ocicttmsn-So zkds^ 

^, 7;«j*:^^t>*S^;r>';*/J^liMg|5 3 OC-e«$ti, M^3 1 OC 

i±mmm i!)mm.mmT3t.rj^^j. m^m^tmm^mmi ocitM-^:^\^<Dm 

[0 0 9 9] 

±I3U7^ J: e) lC:*c||J6MC'0^S#-«mi2;i/ 1 C IC-0^S g^^-fb^J^m^K 1 
OCli, _hlHbfelll7fflfig?^ffi*fe^il|25ffl^!gJ^^©v^i'4^*nc«^v^T0^fe$ 
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[01 00] 
[0101] 

ttmi^^nx^f^^o mz. ^ummT i^>>-;vt^ty-)vmi eat. ^um. 

SPl 6C®MS^Lri±-fe^^ ^xm, if-^^yh^, ±m^. J^^^<DV^•r 
[0 10 2] 

m 3 mmmizwt^ r y - f 1 1 c li, mi mmmizWi^ r/-Fi liii^ci: 

•5 (c, ±fHb 1 M^?^®^ feiin 2 m^mm<D^^rM^^zm':3\^^xm^^n 

-Ki2cii> ^miiM{C'g^S:^y-Fi 2^i^c<fce)ic, f^i&M-Sc^MS^ 

^^tiTfcu, imum(Dum^mizmi:'X:^ J - }^^mm.^mt^^x^^^. «e 

oXry - F 1 1 C, ijV- F 1 2 Cc^)«^'e#'ffi*^K^f ^C5i^StLT^/^-So 
[0 10 3] 

iD;tTl|l >r >^-ii:^i^^5r 34 C, ||2>r>^5^-3:^^^^3 5C^COV^T=fc 

-fM-^izm^^^xm^^nxn^j. i^t^xm^iF-^m^t'^B.mzmu^nx^^^^. 

[0104] 
(4) ^4||JgM 



3 3 
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^mmm ^ mm^tmmmmmm :^ a c j: ti mv< ^ ^ ® «m 

■fe;H Dli1§|?^*l^5:5&bT^3»;, IRI -SgggP ica^l^ C^IK^gP 1 7 a fe^tf 

-S^ftlC, :g$;?I^<Z)fl&3Sig|SlC|HI^(7)«^^-^gpi 7 c^^-t^o mi 1 {C^f J: 

itmrnnmn i o d ii, wi^mitmm-mmM i o D<Dm^:^\^<D-:^miz.m\~f e> 
ti ;t lir?^^/^ & ^ -rry - Fi 1 Di:, mi^mit<^mmmm i oD(Dm^:^\^(Dm 

T^MlC^l-t^tlfei^J^^^Sr^t-^fjy- Kl 2DiiS:=foOo fj:^:^V- Kl 2Dfe 
.fctJ^ry-Kl lD®^gS:Ay#;tT=fomv>o 

[0 10 5] 

1 DcD^^gp 1 7 aRXfmm^m l 7 c $:^-^-r-g>3i:tC J: 

D$:^i!S[Ma:^mic*g^LTifH^cD«M^e^"^-;i/i 9 D$:?^ 

[0 10 6] 

m'^jviD^mn.mzm<Mmm<D4y^-:2:^^^ 3 4 d (3 4 d^-s 4 
mitmmnmm oD^m-mmt.^^^tti^x^^tmz. r^^ - ki id. 

iz;i/i D|^±^cfev^T, H^ig^'fb^^?^!!^?^ 1 OD®j^IfiS;$:^>fb$-&tilimvA„ 

[0 10 7] 

fi^) jb'^^^Mfii^T 3 m^itQ 0 0-1 1 0 o'c) tfji^j, K-D. m^oynm 
0 0-7 0 ot^Tf^^) trjtij. ^mmT 1 n-^^mmT 3 t(Dmf}^^ummT 
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2 (MA«7 0 O'-g 0 0lC7^?i) tfjt^o 
[0 10 8] 

-zi:^^^^ 3 4 D^liiSMMi^T 1 icifiv^o 3<Z)fe«blSMiiO-f > ^ - n 4^ ^ ^ 

>^Dv^ h (L a c r 03) ^(Dm^tm^mmt Lxm^^tix^^^. M^i^m 

iZJit. y^-n:^^ ^ 3 4D^lt. LaQgSr (orCa)Q2Cr 

03-z®^^^ (M^iiz=o-'0. 1) xm^ti^mitm^m^tLxm^^ti 

[0109] 

Zltilc^bTiSMMi^T lM«)-r>^-ii;^^^ 3 4 D^li, jg^;^lf^'[4;{)'^ 
D2,3 4D3li, ^-::i'y>r;i/-^ □i^&'^tfXT^i/ L aQ gS r (o 

[0110] 

^ti<Di^mum<Dum^mizm\::^x. -Dt y amicus; cTMfi^*«M^^j:e>icig 
^s4^Tv^So mi^m^<^mmmwi 0D(D^'^mmmizi:^i.\^x4^y&m^^-s 

^^c^v^TB•^^tt+>-Ty (sm) ^^>*?tf K u -"i? A (Gd) ®e)t>©ia 

*fe^±2Sh$tlTV^So 
[0 111] 

^3 5T% i2 U T^^^b^CD«®?^tti£?aT'««^e#^^7!)^i:{;«ee<J'i>^v>=b 
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CO 1 1 2] 

M{c«^/^®«^^s^'3.-;i/ 1 9 D<Dm^m^T 3 T'li, mi^m^tm^mmM i 

T' (Z) >r ;r > Bm'\&:fy'^^^x -^^z-n. n^B^mwL^fi'^fb $ v % 3 i: s: # j; l ?t =fo © 

[0 113] 

iKM, m.nmz'i^^}^xm^(DmM=^v::i.-)yiQD^j^^L,x\^^rci^. ^m. 
1 D<z)@«:^-fbi^?^s^® 1 oD^^vrmm^tm^^tiiiiyxm 

^b, i«Mfi!l<©«Mi2;i/i D®@#:mft:%?^««?Mi OD&t;;m-T& 

[0 114] 

lli^5gMicj:tit*. «?te-fe;nii. 1 0 i:, mi^mitm 

T7-F1 lil, @^*:mfb%?^««P?^ 1 0®^^^:&I^a©flB:&{R!I (P^MM) tc^Jt 

ii±. H^zft^-rbwrn^si o®jyj5^:^ini<Dfifi^{i ipsmm) izmi^^n\'^x^ 
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[0 115] 

MJ^T 3 1±9 0 o~ 1 1 0 0T:i:stlTv^s7!)"^, rtiicisse>"r, nm±jv<Dmm 

{ci;S:CTy^>;'7^-^x 1 0 ox:mmtr:iif:f'^7.^>(-f-:K 5 o-css±T$-& 

Tt;av^„ igM^T 1 lis 0 0 — 7 0 0°C*ri^$tlTVN§:6'5. mJC|5Se>-r 

, mm-\zjv(Dmmi^f^i:^X':f^^^^-f-^i o o°cgs*fe^i>^^;^v-f:^x5 

Ot:@S-bT$i±Tt)mv^„ tfiMflilgT 2li7 0 0-9 0 0 TCt^^^: $ 4xT 

•:f=^7.'^^^7. 5 0°CSS_hT^-I^T=fe;mv^, 
[0 116] 

[0 117] 

m^mmmK^ti\t. mi^mitmi^nmm.i oc\t.^-^is^(D-mm.m 

m.m) *^liJMfIJ|!cT3 ii^U, ®^^ft:i^?l^«^Sl 0C(D:^S^I^(Z)ft&3iMJic 
[0 118] 

m^^mm\z.iiM. m'^o)nm=^v=L-)\^i <dD(D^'^i3\^(D-mtm (-t 

[0 119] 
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[0 12 0] 

fig i: izm& s tiT v^ s r i: ^ 1" s mi^mitmmmmmm ty >^ 

o 

[0121] 

mmK iBn^ijv- , mMmiz^ux ^^^ummz i^n^ijv- km 

7^ A, #g&M;K(0^aa^^@BlcfSCT;^y- KMfig^MMMfi&i:t-'2)3^tjT'^'5 

o 

[0 12 2] 

W(D--}sm\^mif ^nr=.r J - k^, @#:^^b^?^«^^(^ffi:^Micisi-t^tife 
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0#i^^b#»?^^SS3|SF«?i65yx5^ Ao f^ljMM<^)MM^BBlc];S: -r > ^ - n ^ ^ ^ 
Mfi^ & M^M^ -r 3 ^ ^ ^ „ 
[0123] 

i-f ^ =eiy=L~ )V(Di^mum ti^nM m iz i&ux ^ ^ i&umm c ^ t-t s mm. 
iii}m^£^^oizm^^tix\^^zLt^!f^mt-t^ mi^mitmrnmnnm ty^^ 

[0 12 4] 

^mmmizm-f^mmn-fy'^m^jt^^oizm^-^tix^^^o :^o^r=.^mm^itmif^ 
mmm o -mum^^ iz-b^^^x. wumm xM^^>(^y^m'\^tim^n^ mm ttmm 
•^n^o mi^mitmrnnm^o^^ummizis^^^x. i&um^^xm^^^^y^m^ 
inm^ti^mmtfmiR-^n^o micj; vmi^mitmmnmnoy^ummizi5\^^ 
x^i&ummizB^^x%Bimz^n-t^:iiiff^x^. nmmm<D\^±t>^m^ti^ 

[0 12 5] 
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[01] HI mmmizm^nmv^<Dmm-^)V0^mmx'^^, 
[0 2] mimmmizm^nmv<(Dmi^mitmBmmM(Dmmmx:^^o 
[0 3] HI mmmizm^ mi^m^tmj^mnnmi^ :^^^<Dm^mx&^o 
[04] HI iiJiM iz^^mmv^(D mi^mitmmnmn ^m^^tct^izisH^ 

[0 5] irt^MJc^a mi^m-itmmmmM $: ^ v ^ ^ i: ^ ^ ^ it^ 

[06] (A) \t^M'^(Dmi^m^tmmnmm%:r.f-\^Ax:f:^\j-\^r'mAj 
r^mmi2)V(Dmmmv&v. (b) iiip«^^(D®#:m^bi^?^m«s^o¥®0T'& 

[0 7] (A) }>t^m^(Dmi$'m^\:mMmmM^r J -)^Rx^^v-]^xW:/v 
fe'«Mi2;i/«)m®0T'fey, (B) ii^wi^(Dmi^m^mmnmM(D^mmv^ 

So 

[0 8] H2||»J(c#s®^m^f:<^?^j^M«?t6^>^7^A<^l4m0T'feS„ 

[0 9] m 3 mmmizm^m^mitmmmmnmt/ 2^(Dmmmx$> ^ o 

lia5c^^®0T'feSo 

[01 1] m^mmmiZ'^^mi^m^t!^mmnmmiy:^^j^(Dmm(Dmmmx' 

[012] tJ&5f5fi^^{C'e^-5®#:^^bW»:F«^a>>:;?.7^A®«t^0T'feSc 

m^s 1 1 0 itmi^m^t^mnmw. i i i^ry - k> 12 1*:*? 

y-K> 2 4 li»:F#tiii&iiS&, 2 6 li^^«*&iiS& (lE^bM#^*&il5&) . 3 o 
mm^. 3 4, 3 5li>r >^f-n:t^^^$:^t-= 



4 0 
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imi] 



mm 




(2/.1)24 



[1212] 
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mm] 

mm 0 (D--:^mizmf ^nt^r J - ki i i:, m^mit<ii^mmmM i 0(Dmi3 
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